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Figure 1S: Sampling sites at the tunnel system, Zugspitze. Red dot: Site 1, green dot: Site 2 (figure obtained from Krautblatter et al., 2010).
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Figure 2S: Scheme of the high-volume water sampling device. 
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Figure 3S: Chart flow of the sampling periods at the tunnel system (outflow 1 and outflow 2) from year 2010 until year 2013.
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Figure 4S: Outflow 1 (above) and Outflow 2 (below) at the tunnel system in the span period from 07.09. to 12.04. for four consecutive years.
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Figure 5S: PCDD/F 2,3,7,8-substituted congener concentrations (pg/m3) at the tunnel system (outflow 2, master-cartridges). 
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Figure 6S: Loading of indicator PCB (pg/m3) for 8 sampling periods at the tunnel system (outflow 2 master-cartridges). 
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Figure 7S: Distribution of indicator PCB (pg/m3) for 8 periods. Outflow 2 at the tunnel system. Sampling period codes: 1: 17.06.- 13.07.10, 2: 13.07.- 25.08.10, 3: 25.08.- 20.10.10, 4: 12.04.- 05.07.11, 5: 21.09.- 18.11.11, 6: 30.10.12- 10.07.13, 7: 10.07.- 03.09.13, 8: 03.09.- 25.10.13.
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Figure 8S: Percentage of endosulfan-sulfate related to the total pesticides (%) and α- to β-endosulfan ratio in the outflow 2 for five sampling periods.

Table 1S: Oxygen-18, deuterium, and tritium data obtained from the outflows 1 and 2 at the tunnel system. 

	Sampling site
	Date
	18O SMOW [‰]*
	2H SMOW [‰]
	3H (TU)
	Deuterium Excess**

	Outflow 1
	10.10.2009
	-11.70
	-78.7
	9.2
	14.9

	Outflow 1
	01.10.2011
	-12.03
	-82.3
	10.8
	13.9

	Outflow 1
	23.05.2012
	-13.82
	-99.4
	9.1
	11.2

	Outflow 2
	23.05.2012
	-12.66
	-89.1
	8.9
	12.2

	Outflow 2
	23.05.2012
	-12.77
	-89.6
	9.0
	12.5

	Outflow 2
	07.06.2013
	-14.56
	-101.4
	7.0
	15.1

	Outflow 2
	10.07.2013
	-13.80
	-96.4
	8.6
	14.0

	Outflow 1
	25.10.2013
	-12.50
	-86.5
	8.2
	13.6

	Meteoric water line at the Zugspitze (personal communication Dr. Stummp, IGÖ, Helmholtz Zentrum München)

  2H [‰]= 8.3722x18O [‰] + 17.487
Note:* SMOW = Standard Mean Ocean Water.
Note:** Deuterium excess values were calculated as Deuterium Excess = 2H [‰]-(8 x 18O [‰]).


Table 2S: PCB accumulated in SPMD (pg PCB/sample) in a temporary water system at the Zugspitze. High volume water sampling at the Partnach River: PCB (pg PCB/m3) in XAD cartridges (sample Partnach) and filter (filter Partnach).
	Sampling period
	02.08.2013 - 03.09.2013
	21.05.2013 - 26.07.2013

	PCB
	Passive sampling

 (pg PCB/SPMD)
	Partnach River

(pg PCB/m3)

	
	SPMD*
	Filter        
	Sample

	Indicator PCB
	
	
	

	PCB #28
	n.d. (59.4)
	28.6
	151

	PCB #52
	318
	n.d. (37.8)
	166

	PCB #101
	1292
	n.d. (49.3)
	203

	PCB #138
	911
	83.1
	697

	PCB #153
	1596
	86.4
	679

	PCB #180
	362
	74.7
	396

	non-ortho PCB
	
	
	

	PCB #77
	82.1
	3.5
	12.6

	PCB #81
	n.d. (12.6)
	n.d.(8.5)
	n.d.(13.6)

	PCB #126
	16.7
	1.3
	3.7

	PCB #169
	n.d. (11.5)
	n.d.(5.4)
	0.6

	mono-ortho PCB
	
	
	

	PCB #105
	n.d. (30.6)
	24.3
	52.4

	PCB #114
	n.d. (15.2)
	1.8
	10.1

	PCB #118
	n.d. (92.4)
	48.3
	109

	PCB #123
	n.d. (18.6)
	2.2
	n.d. (10.8)

	PCB #156
	23.1
	11.1
	28.3

	PCB #157
	n.d. (10.6)
	n.d.(1.4)
	1.7

	PCB #167
	46.5
	7.6
	33.3

	PCB #189
	n.d. (16.0)
	n.d.(6.8)
	7.5

	Total
	4648
	373
	2549

	WHO2005-TEQ (pg TEQ/sample)
	1.68
	0.14
	0.39


Note: *: For each sample analysis were used two passive samplers. n.d.: not detectable.


Table 3S: OCP accumulated in SPMD in a temporary water system at the Zugspitze (pg OCP/SPMD). High volume water sampling at the Partnach River: XAD-cartridge (sample Partnach) and filter Partnach (pg OCP/m3). OCP wet deposition (pg OCP/m3.day) calculated from deposition samplers (DEPO) at the Zugspitze.
	Sampling period
	02.08.2013 - 03.09.2013
	21.05.2013 -26.07.2013
	02.10.2012 - 16.01.2013
	16.01.2013 -16.04.2013
	16.04.2013 -06.08.2013

	OCP


	SPMD*

pg OCP/SPMD
	Partnach River

pg OCP/m3 
	DEPO 
pg OCP/m3.day
	DEPO 

pg OCP/m3.day
	DEPO 

pg OCP/m3.day

	
	SPMD
	Filter
	Sample
	45.0 Liters, 106 days 
	20.8 Liters, 90 days
	47.7 Liters, 112 days

	α-HCH 
	102
	n.d. (6.2)
	1024
	566
	857
	1342

	β-HCH 
	n.d. (95.6)
	n.d. (6.0)
	612
	71.9
	126
	150

	γ-HCH 
	n.d. (279)
	n.d. (29.5)
	2152
	1635
	2402
	3338

	δ-HCH 
	n.d. (58.1)
	6.7
	188
	92.1
	160
	126

	ε-HCH
	n.d. (73.7)
	3.8
	n.d. (32.3)
	n.d. (31.7)
	n.d. (80.7)
	n.d. (27.7)

	PeCB
	276
	n.d. (15.2)
	1174
	109
	n.d. (88.1)
	28.9

	HCB
	1489
	n.d. (97.3)
	4413
	251
	n.d. (111)
	162

	PCA
	301
	n.d. (4.7)
	n.d. (270)
	122
	n.d. (106)
	n.d. (27.9)

	OCS
	n.d. (21.2)
	n.d. (23.6)
	29.8
	n.d. (11.4)
	n.d. (6.8)
	n.d. (10.1)

	4,4'-DDT
	667
	66.1
	570
	382
	336
	229

	2,4'-DDT
	169
	n.d. (18.0)
	176
	119
	113
	88.9

	4,4'-DDD
	673
	n.d. (11.1)
	190
	9.2
	n.d. (26.2)
	n.d. (6.9)

	2,4'-DDD
	328
	n.d. (4.4)
	102
	9.2
	n.d. (15.4)
	n.d. (5.4)

	4,4'-DDE
	77.0
	57.7
	978
	179
	172
	155

	2,4'-DDE
	43.0
	5.9
	52.0
	8.1
	n.d. (10.5)
	10.1

	trans-CLH
	n.d. (85.4)
	n.d. (8.2)
	979
	45.6
	n.d. (45.4)
	29.7

	cis-CLH
	n.d.(98.0)
	n.d. (9.5)
	956
	55.9
	n.d. (57.0)
	43.7

	oxy-CLH
	n.d. (75.4)
	n.d. (3.8)
	295
	27.2
	21.6
	20.1

	Heptachlor
	n.d. (5.7)
	n.d. (4.5)
	n.d. (5.8)
	n.d. (5.5)
	n.d. (8.9)
	n.d. (10.2)

	cis-HCE
	96.1
	n.d. (5.8)
	7889
	306
	445
	260

	trans-HCE
	n.d. (57.7)
	n.d. (4.2)
	n.d. (18.9)
	n.d. (14.5)
	n.d. (18.2)
	n.d. (17.6)

	Aldrin
	n.d. (8.7)
	n.d. (3.3)
	8.8
	n.d. (7.7)
	n.d. (15.9)
	n.d. (11.7)

	Dieldrin 
	821
	62.2
	36928
	1161
	2245
	783

	Endrin
	n.d. (17.6)
	n.d. (5.8)
	4038
	48.7
	112
	26.3

	α-Endo
	463
	n.d. (16.4)
	688
	750
	1192
	991

	β-Endo
	72.4
	n.d. (5.9)
	757
	123
	224
	489

	Endo-sulfate
	33.0
	n.d. (18.9)
	15755
	72.8
	200
	554

	Methoxychlor
	n.d. (19.6)
	n.d. (6.7)
	40.5
	n.d. (2.6)
	70.1
	36.3

	Mirex
	n.d. (2.4)
	n.d. (4.5)
	27.0
	n.d. (2.4)
	n.d. (3.3)
	n.d. (4.2)

	Total
	569
	202
	79214
	6144
	8675
	8864

	2,4’-DDT/4,4’-DDT
	0.25
	0.27
	0.31
	0.31
	0.34
	0.39

	4,4’-DDE/(4,4’-DDE+4,4’-DDT)
	0.10
	0.47
	0.63
	0.32
	0.34
	0.40

	2,4’-DDE/(2,4’-DDE+2,4’-DDT)
	0.20
	-
	0.23
	0.06
	-
	0.10

	α-Endo/β-Endo
	6.4
	-
	0.91
	6.1
	5.3
	2.0

	dieldrin/endrin
	-
	-
	9.1
	18.3
	23.4
	28.3

	α-HCH/γ-HCH
	0.37
	0.21
	0.48
	0.35
	0.36
	0.40

	γ-HCH/ß-HCH
	-
	4.9
	3.5
	22.8
	19.1
	22.3


Note: *: For each sample analysis were used two passive samplers. n.d.: not detectable.

Table 4S: PAH (ng PAH/m3.day) calculated from deposition samplers (DEPO) at the Zugspitze. High volume water sampling at the Partnach River: PAH (ng PAH/m3) in XAD cartridges (sample Partnach) and filter (filter Partnach).
	Sampling period
	02.10.2012 - 16.01.2013
	16.01.2013-16.04.2013
	16.04.2013-06.08.2013
	21.05.2013-26.07.2013

stainless steel pipeline

	PAH
	DEPO

 (ng PAH/m3.day)
	DEPO 
 (ng PAH/m3.day)
	DEPO

 (ng PAH/m3.day)
	Partnach River
(ng PAH/m3)

	
	45.0 Liters, 106 days 
	20.8 Liters, 90 days
	47.7 Liters, 112 days
	Filter 
	Sample 

	Acenaphthylene (ACL)
	1.9
	2.8
	n.d. (0.1)
	n.d. (0.6)
	18.8

	Acenaphthene (AC)
	4.7
	n.d. (1.6)
	1.8
	n.d. (2.8)
	9.6

	Fluorene (FL)
	12.8
	12.0
	3.7
	n.d. (4.0)
	10.3

	Phenanthrene (PHE)
	90.8
	102
	20.7
	n.d. (9.2)
	20.1

	Anthracene (AN)
	5.9
	4.5
	1.5
	1.8
	9.0

	
	
	
	
	
	

	Fluoranthene (FA)
	139
	176
	28.1
	17.4
	31.2

	Pyrene (PY)
	68.7
	97.1
	17.7
	14.6
	40.3

	Benzo[a]anthracene (BaA)
	19.2
	23.1
	5.2
	3.7
	2.1

	Chrysene (CHR)
	55.2
	67.3
	12.7
	5.9
	6.1

	
	
	
	
	
	

	Benzo[b]fluoranthene (BbFA)
	28.6
	49.3
	8.5
	6.1
	4.5

	Benzo[k]fluoranthene (BkFA)
	14.6
	35.0
	7.1
	4.3
	2.9

	Benzo[a]pyrene (BaP)
	17.4
	26.0
	6.4
	4.3
	1.9

	Indeno[1,2,3-c,d]pyrene (IP)
	14.7
	36.5
	5.6
	6.1
	7.3

	Benzo[g,h,i]perylene (BghiP)
	18.8
	34.6
	6.5
	5.9
	10.2

	Dibenzo[a,h]anthracene
	1.9
	3.5
	n.d. (0.3)
	1.2
	2.2

	Total
	494
	670
	125
	71.2
	176


Note: n.d.: not detectable.
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